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(54) HEAT TREATMENT SYSTEM FOR ELECTROCHEMICAL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact heat 
treatment system with enough air cooling achieved in a 
vehicle mounting an electrochemical engine. 
SOLUTION: A heat treatment system 60 for the 
electrochemical engine 12 in a vehicle 10 includes a 
coolant pump 64 and radiator 66. The radiator 66 is 
arrayed nearly in parallel with a plane plotted by a 
length-wise vehicle axis 80 and a width-wise vehicle axis 
82, and is plotted by an entrance face 76 as a top front 
face and an exit face 78 as a bottom front face. The 
radiator 66 is incorporated into a rear bottom part 
chamber 20 of the vehicle 10 so as to realize a large 
cooling surface area. An air duct 84 supplies air from 
outside the vehicle to the entrance face 76 of the 
radiator 66. A fan 67 washes out air from the air duct 84 
through the radiator 66. The cooling circuit 62 lies 
extended among a fuel cell stack 16 of the 
electrochemical engine 12, the coolant pump 64 and the 
radiator 66. 




(i9)B*B4fffif (jp) 02) 4^ ^ 4# 1^ ^ ^ (A) amnlhm{ci:m&^ 

#^2002-141079 
(P2002-141079A) 

i^yjUim a smis (2002. 5. i?) 



(SDIntCl/ mitm- 
H 0 1 M 8/00 
B 6 0 K 1/04 
11/04 

H 0 1 M 8/04 



F I 

H 0 1 M 8/00 
B 6 0 K 1/04 
11/04 

H 0 I M 8/04 



Z 3D0 3 5 

Z 3D0 3 8 

K 5H027 
J 





If ®2001 -254492( P2001 -254492) 


(71)ffllSA 


5900014(r7 














(22)tij@B 


^JoKlS^ 8 ^240 (2001. 8. 24) 




GENERAL 


MOTORS CORP 








ORAT I ON 




(3i)ej6*s^®## 


0 9/6 4 4 5 0 6 






2^:tf>iW48202, 5^hD 


<32)S5feB 


8 ;! 24 H (2000. 8. 24) 








(33)3jtti£!gSI 


*® (US) 




3044 






















a.— a— i'^HMlOS, s 










— y>-n— H 8978 






(74)«aA 


100089705 










tt* (^5«) 













(54) B6WO«^k] ^^fc^x>>?>«)fcj&coiS»«i3S>'X-7^2, 

(57) iwm 



9 6 6 ti^ 



-7 



(1. lew 1 0 c':>^/Mllil/;^e5 V v-'.-^:.— G G o^:>Ar-imT 7 G 5; 

"C^xlirfldrMi'^). 7- >' 6 7 (:t. ^'<( V' ^ l> 8 ^1 ;6 * 
V c;^:^^-- ^ G G <r .lO L X'^^A<i:W L ijfc-^r. ^fTiilKoI^ G 2 




1 

^^^y^V^mt^y i>^—^(or^^xmiE-r^(^&lB}^^t. 

im^m2] HtjfBisM^-^ hit. ^/^&^n,^mm-r^ 

[19*113] m^?^%y^ hfi. MIE^^^iJ^ hAQ 

6. ^^<7)i7f£n^flfjgEAPffiii57^iai-5/t(56Stf^^^ 
ftfjIE^ v?;ii-^<7)miE7vPlf(?5Pa^izS:it6ixfcigJE^{w 

^fztb. im^L'T-my i^^^- ^ i-iw-n^zmmLtzmriii^ 

— :: ^"11 ^V- i A ;:iz i /r. . v ^ 7s. i:] v v O' v 'J 4 () 

n:--- 11:1 i:i V > 4-ffi;c o . J.'/;k^i 2 U^st!-|ilcc0^^^i?l! 

Aiz\¥\Rnii\amiz X v) iM nic ^h t:.i<^ ^ii^m^fi mi fff S: 
He ; ^ o fz 1) If fii! ' I c ['.I'l > ' L" — y im ^ < / 1 - lic. H ' — \y 



iK(2)2 0 0 2 - 1 4 1 0 7 9 ( P 2 0 0 2 - 1 4 1 0 7 9 A) 

2 

^gafS-f^^;^ci^)<??AP^^-y^ hi. 
fz^. t^yi>:^—9tmiih^h.fzyr>'t. 

10 7" A, 

— yMP-^^ji^\H{z?^%y^ NAP SrW-t" -5. if5jtri9 
[IS*^l 1] m^y 'J^—^ (Dmm\tium(DT'{k{z 

^my T ^^^m^-r^tzi^cDmvtt^ \^^mm-r^<Di,z-h 
20 i%m(Dmfm^mm] 

[0 0 0 1 ] 

:^:yi^>^(Dtz^(D^^miyy^y^Mzm't^o 
[0 002] 

>-v>*Sr-^;t^o 1114^, \^m^:yi^>Xit^ TMmAit. 

^mL.x^<Dm^m(D\^t/ui:^mm.\.x\^^^. m2 

f^*«:r-.>>>-V{i^ 1 2 O^CT'^iS^tCfmU, 

iiZM\^. m'^fL^^- (i. J: ^9f£i>8 0'=Cco?^jr£T' 



oymu^^'iZJhi7r:)\mifx^^^ y r 

[0 0 0 3 ] 
[0 0 0 4] 



4^(3)2 0 0 2- 1 4 1 0 7 9 (P 2002-141079 A) 
3 4 

[0 0 0 5] mm<Dmnx-f\\m'^m^j^mmmt\^^of^i^. mxhox /f^^xm;^^ «i^6i3/.^^;5g;^;7.^vji 

(air scoop) '^Z X oX y i^^-^ {zm^fJ^^J^Sd. J3|g:«c$tt7tS^/^it^>5^>^^f^JZ^^$iX-Ct><fcl^ 

"^^mm-r^x^izBtf^ri'^^ yn^^^. =7'y:^—^ lo 7K^ft. ^o;^;7.^^fii. ifM^v^p^ 

[0 0 0 6] m\(D%\^^imtmmz^ yi>^-9\t. nmrnj^xyv^^.^msa. i^m-r^-ztt-x^ . mam^ 

M-no^^'ik-nxMrn-^^f^^mtb^ -on^.^m-rh,x o j&x^ m\^^mtA\^m.x'th.^nm'r^ z.tfj'^x^ ^m^ 

icm<5^i^^n^o c^T', yi>:^-^{±. /i^-y^m^- ^^^0. 7\^mm^mm(Dm{'t. T^^mtKiz-^x^x-^mcoiv. 

^'^^i^^u7\--yn-m^<^-ji^(Df^\z\m\^Mz^Mx^^ mit^t \^x:^m^m:^^^m. csj;tf±\ -m- y 

Hif^^X^o 7^—y^VM^<^-J^(D^%.7KO\'±^ ^i^:r.^ T/^^:^OMs (sodium-aluminum) . y ^ :y — y ^ 

^<Dm:nX\ ^m.^?^U^%y9 h\Z^\^]h^. ^^75^ yuft^t^ danthanum-nickellde) , ^ ^ =. 

h\tiui)^h\ti^Zt%:'^m\Z'r^o 20 [00121 KK^t>'7KmRT/Sov>-rix<^)m'&{cLT 

[0 0 0 7] 7^^m(Dm^mi^y^'ri^\±. mwrn^my-^^ 7m^^tj^::^y^n. adeett% BMmmy^^ 1 

(^^^.^tv [0 0 13] nM.\\i^':fx2^y^<DtL^(r>m^mMLy^^v 

[0 0 0 8] ^ \ ^\zmm^m^'r^fz.^\z^ ecei2{±. myL\i 

cb{::cfcoT. S^^-mite^:^ r/iJ' 1 6(^B»m^t!l 1 4 f^iw 30 4XTI/^^. 

4y^t^7K^:^5:L^m?/^<7:^Pn^<7>gt^^ozlrv^t^ [0014] mi7fc>Rt>'?Afi, mwi\m'j^WYX^i=>Mzm 

xkf^ 'jEf& ^h.^o m TvK mik mrfA msi -r ^z,t\zx^ xm-m^^y^ ^ 

[0 0 0 9] mM\\i^i^y'^'^y>(^-)1z^boyAm^'ii)^ y'/ 1 ^t^X'^r^^^x^. ^^^k\tzM:(MJct. itip^^N- 

^^tz.ih\z. mw^. %w\\ ojr^x'^'K^i\^^. "^n^m mA^. iti^'^z^ [n^\^mum\\'^^\\z:^^-'n(ommk 

n-^Lxmrn-rrj, mn^-x, 'd^m-mxxi\hjJixx'.^<j'i^m 'y-y^y \ et. mm^e-y/ 5 0 t(o\i\)xmm\^. ifef^e 

J: 9 liUf/iJce^l. A^.\^'\f^i2 e(/?T:^jlZh<:)., 151 2 <:0MM'*') tiIiWj WDicSlurnCL -\' C/ I- (floor pan ch 

«^;vi:^> 3 0 > . ^rOHl;^^. [ 0 0 I 5 ] ^ -j 8 or -^^nufyj-^r^ ECE 1 2 :z J: ^) 5£/ig 

[0 0 1 0] «vl^l-(:x. KCI- 1 2:zftL!*,'t^n. ^^KZ. B c^;iL/ca^^M?--ro /:::^^>. 6 0 /O^t^it b 

t:.yK;M±r&^iZf^^t;\:^h.<j^ m^^^^en. B^:\-}& i\h'oXm'{\l-^-K)iftm{^\TlL^i\u\^6 2 ittm{^:1^>y6 

L. S:zim;rj'^:K '::ZX. iyiTi'^U-X^ At. V v^:':- 6 (W: . i-fimxo- ^n:^^][(V;StL[nl^;^G 

rvi:^>i'i'j;^fi§fL L . u■^i^:':^T\■^\l^U L 'C.''K-;l;a' ^H-. 2 c/.^ v >' 7^ i:i v i' >- 7 O Ct . I- C E clli^-*/;) ^jI i:t 



>7 2it. yi^:r.^^X^ijin^ixtz'(^&i{!^^BMmi&y^ 

m<o%.%y t^— ^ I-'— 2 4&o'«a:7 ^ L — /u 7 
[0 0 16] ^i^nm'^^kx^^^ 2ft. i^^mv -^—y^ 

[0 0 17] [ll3.Rt>'4 r':^l>g:< J: ^ 

^ 6 6 fi. 7vnli7 6>RU^taPB7 8{w.i: fr}® 

[0 0 18] yi>:r.^^j^ 6 6{i, 1 Ocof^g|5{::m^ 
X^r^-^^vCi'^/t^O. [i] 1 i::*Da^T=&^i{):f5f<og^«ql}8 

[ 0 0 1 9 ] I 7!;3? 5 X^^^Ji'itzti^ 1 co^tlii/F^figT' 

ji.o:fi?niTr;}c 3 o</)T:>7;^^o^fgtr£Sf:gi*2 op's!::Bf'r7j<¥(3 

^:^[tnx\ K ;^ 15 2 2 c/d 'if^ :h' izh^^o ^ <^:> \}l il^ : ^ 4o ; t 

^ v>j3i — ^ 6 G ^/:> A {-] m 7 6 ft . A'.mmX^h , .'f:i P 
fin 7 8 flTMimr^^o^j.... 

[0 0 2 0] f?5j[iA:ivi:^ 2 oi>'4<^;'v i^-T.—y/ e G(/:)^cof& 

1 0 </:»^Miiij.>0 J:(iiijAa mi 7 G --<^ri:ii:?;:^;^i:</>?;{c 
Ki:^ L fni it >S z^^^' . 1^1 3 5 ^ < iT> ^5 ^ K o .1: 

oil 1 o ^{:t^v;iiU f-yv^^^^c^'-:^ 8 ;6si'^;t b^L<j. 

T , >'<^^ /t-c^.^i'N Mc/)i^y:^?( y f> s 4 1 nil p -^f- 



n(4)2 002-141079 (P2002-141079A) 

6 

y^hM'A^^t. 7K^iW^Sl557^9 4;c^fT-r^, 

[0 0 2 1 ] m^^^S O.S.C/V v:3i-^cD±fAiJC07^P® 

I* L < fl^v^ji— ^ 6 6coAPffiJ::Aa^^&5>id-t-'5 

/ci6<7:»7R^gdT.^g(i:9'9 4 cb^gft^B^^wigjlLTl^ao 
ft. h 8 4 ^iSorig/Em9 6iwi?ftn. yi^^zJL-^ 

6 6(D±mAuw7 e^mmox^E^jix^, ^H^mco 

{t7 v-':!^— ^ 6 6 ^iloTifRiJAPffi 7 6 /i^ bTfMthi P 
ffi7 8{wi?Eix. ^^ttJP ^ LT^S^tt-S. *:fSf(7:>J[£Sl5 
^il oTx?fctL{±5ao ^ fwTF^iifc J: 9 4o(7:)y'r 
>6 7/^^ ^ — ^ 6 6 S:iffiLT?^^^^|#^-tt-5 7t 
7 8c7:)T:^izgaM$iX'5o -^(OR 
t>^{z^ Zkxh(D-7r'y^. hA^^^^<D'^y.n 

fe!jffi7 e(D±.-)j{zmm.\^xi>x.\^\ 

20 [ 0 0 2 2 ] ^^5^ K 8 4 Jt. ^*$nfc?5^<7:>i?En<7)f$: 

4^5:?>'C ti.<^igiS^n'5AP 8 6?rl^tt^o ^^^^—^"^ 
=^—'^^mm(D^^2^A(D ixh^-<^xh^o Z(Dtz 

30 [0 0 2 3] ^%y^y hAP 8 6iC*Dft5^rii3E;/:;ft. 

%(Ofz.ib i\m<Dl^ Vk (O fSlE?gM t ittJe L T L IE <t 4^ 

S14"«-xTi>T 1> f^J;tft\ El2iz.T^$tL-5 J: 9 
i:: , (St. >CE ^Irm?^i-•^-o y j--- >^ coi1ti;^Tffl1:3i 

-e^^. AP 8 6:c4b-i^r/n!;'j>2riis^jn^i±5 



•10 [0 0 2 4 ] mx.\±\^L-\-'mmTm. -^—ifT^rjimmf,^ 

6 : :: \^%\'& L r ^^l t ^V- >U ^ 1 1:, i'- fiifj c.") J: / J ^ ^5 'v ^ ^ v>' — :y 
1 0 4 u" Wi/ ;c X h I \, m 3 ^> $ 4 1 J; 9 \z . ^-(rlS v 
f/n:,— ^ I 0 .1 i;t ^ V ^ G 6 /!ic>'r>' T > G 7 £/:^||u 

l^^^;::iVi:^ii:^WL!i^V.::JiTi ^^m>*'^ 8 4 ^\^r>X\fl 



— 10 



20 



Si^. m^ii^'Y'c:'>^(om^m'fum(Dmm^^j:t^<D 
[0 0 2 51 meRum7{zn'>^Jtifzm2(Dmm.mmv 

1 1 8eriioT5£ffi-t-5. /^^ai^^S'SniHl^S 1 1 2 

yy^^-^/Ul 2 OI^C /U~:7^fpiJ/<^./H 2 2&OVU— 
:7rt(PiJ^<^wH 2 4OP0^{im'^5A^ixTl^'5o ^ 
^ 1 1 8 fi. APffi 1 2 6Rc>'ffiPS 1 2 8 Srffix. 

n 6 <7:)r«1 :c la^ L I ^<^^af^S^ ^ ~ ^ =2 r 

irm^^o ^^f>^^9i^^—^ 1 1 8^iloT7vaffil 2 
6 12 8 :rg?tix^ J: 9 '.z-t^fz^. 9 \y^-- 

8c75flii;^^:yv>'l 3 0 75»/l~:7rtfpi]/<^wH 2 4/ii^6± 
::^-^(!:ffixf:*$^ix^cOT\ 7vnffi l 2 6;^^^ v^'^^i— -^coT 
m^ttj:^. tfciPffil 2 8/r*JifR!iffi<!:/^ao ^<^f^^«:? 

\yl 3 2/;wU— :7|:^fpiJy<^./H 2 4 /ii^ ^ ±::^-- 1 M#4 $ 

[0 0 2 6] %^(D9V\Wj^^y\\^m 1 2 6--^a^M<7:) 
mx^^L^k't^fz^. ■7v>'iii— ^ 1 1 8coflii::^{::fc 

^6, /l---:7:^Hj3ijy<4;/H 2 2COAP 1 3 4{i. /U— ^'P^ 
fRi)/N'^wH 2 4^0':^KfPJ)/<^>/H 2 6(0?^[Z^jrU^Mz 

p^a^m^y^ h 1 3 7^n^m.y^ h i 3 

eji, ffj!3.f/<e|g^Sr, l^mAP 1 3 4/;-e>7>^^— >5^0 

^vpffi 1 26 :r 31/5^0 

[0 0 2 7] 1 o;^;i'^ni^±co:7r 1 3 8//*. ^ >>* 

^1 1 s =s:mLx^n^^\<:>m^rztb. meRv^r 
izn-^^Jix^x^'izmm 1 2 siziEtMx*? f+tte>tiTi^ 

9 -yr^X 3 8 -Sr. APffn 1 2 6 \z\i^ 
[0 0 2 81 M'jP^^Xy^ V 1 4 0;i, ^ ^'TF© 
V 1 4 Ocoirrnuful-J:, /J!l»?;^: x(c/) J: A' e^ < /Co/ifl^ 
L T .1: 1 \.. / 1 ci y ^ h 1 I 0 fi: . n^-5^:M .1 p X 0 V v 

^S^i.r f, J: I v., 

[0 0 2 9] <(7J:|i}(^S.fUi!lK-i 1 I 2 (1, Sl^l vLii^di^ :V .y 
[00 3 0 1 a \\ X • » . -N '"^l r t . i-M -r. >- V' J: if no 



4^(5)2 002-141079 (P2002-141079A) 

8 

tzmMmi^y>'rJ:.Xh^o ^'^(DMm(Dm'}^'^Z!;oCX . 

mu (osmtitnLx o 7t 3piffl t 5 ^ ffi 

v>':3i— ^fl^ yri^(DJ:V{&\^^y<'7—W^(r>TX\ 

[0 0 3 1] :^mmmf^ i.\^-mmnm(Dmm(Dtm 
tt, m^&umm(DB&^(Dfzdb^:^(:>Hfz^ m^^ntz: 
iEm^j:jfmAz^^m^^.'rz.tfj:<m'^'t^zt{^Mm 
$^xx^'^j:\^\ m^^^^tzm^mm^'s.. ±m(D^:t{zm. 

mj^i:^-rtzi6{zmiR^^tzh(oxh^ . :iix:zj:o 

i-xfj:<. ^^m(om(Dmmi'±m^(om.mi>zx^x^^jti 

[Illffi^T:)®*;:^^^^^] 

[112] (2I2{1, HI 1 co^fSjcofi£»&fRycSli]Tfo-5o 

[113] Hisfi. w-Mmi^y^y'^co—u^(omwmx^ 

ll]3(7:)fpiJffi(g]-Cfc'5o 

^^m<Dm 2 {z'mmmi:^ts^'^m<D 



30 



[Heco.^Bulll-C-^^o 



[m4] iii4{i 
[[US] las ft 
[116] laefi 

[117] ia7fi 
[US] ms\± 

1 0 iirw 

1 2 vo:^ft:^-3i>->^>^ ([£cn:) 
1 4 

1 6 fSWvlx^iliJ^ ^:/ y^y 

1 8 m^l-y^-^ 

2 0 

2 2 m/fliijuMi 

2 4 ft i: y u — L — /u 

2 6 i|':|i»^lMi 

2 8 mA'i'/Mcfti;:;) 

3 0 luflo^M^ivB^) 

3 2 f^ftlill^M?^:!;;] 
3 4 
3 (5 

3 8 l! < l. 'l' n! r 

4 0 -•|V^lL'v^;lv^\'l:U'4:</.c:vi;f 







ifc$/c\o 0 0 9 
-rJ \0/ c u L/ Z 


A A 1 f\ V Q ^POOOO I'l 

±4xU/y \ r z u v z — 1-4 




q 




1 n 
lU 


A 9 


>^ , — — 


Q O 




A A 




O Q 
y o 


jfc ntr //^ ij* /J L icp 


A f\ 


^ — ' ^ y y 






A R 

*-t o 












CI 52 


^ . — ^ y ^ 


^ 9 




1 o o 




^ A 




i U Z 


i:t,y\y^y — y 


O D 




1 U 4 




o o 


^ ^ ^ — '^pi-* / 


1 1 o 


$h /rn TfD c V -7 zp. * /-agr o '3?-fcfc-3E^**5\ 
^-fV/di:^ y y»^ \^ Z 


D U 


An lis .-^ -7 ^ / /srT 1 'xE^XS''^ti&\ 




m Oil IHJ ffB 


9 




11/1 


ws^f-T^fUl>^ -y y y 


A A 




lift 
1 1 o 




D D 




1 1 o 

1 1 o 


"7 — ^ 


D / 




12 0 




/ U 


y y — y/\.Uy^^ 


1 o o 
1 Z Z 


,1 ^. —7 HI /nil ,3 -A ,1 






1 O v1 

1 z 4 


il Ha /Hil •3' it 


T A 




1 z b 


>\ P [H] 


/ O 


j^4zn-^ It -f^ —/ ^ ^ ^ 

friZHJnx V — y y y y 


TOO 

1 z o 


lliP m 


7 ft 


~ i^-^^ y (^J /\u-i [SI 


1 O U 


"7 — -y (Dmyi=^ -y \y 


T G 

f C> 


» > -T- . ■ >?7 /r\ LU n rm 

y y y vJ l-i [S\ 


OA TOO 
ZU 1 O Z 




S3 n 
cs u 




t f> A 

1 o 4 




a 9 


ttr nfit /T^ i:£ S rfi 


loo 


A P 5£ XV, 7 y h 


8 4 




13 8 




8 6 




1 4 0 




8 8 




14 2 




9 0 




14 4 





[HI] [US] 




1€(8)2 002-141079 (P2002-141079A) 



/I— A:7^— yUK, ;!y'7:7. .n— K 7382 



3D035 MOO M03 AA06 

3D038 M05 AAIO ABOl AC02 AC04 

AC08 AC12 AC14 
5H027 AA02 BAOl BA17 CC03 CC06 



